TMs Page Is Inserted by IFW Operations 
arid is not a part of the OjBBeial Record 

: BEST AYAILAB^ 

Defective images within this document are accurate representktions of 
tihie original docimehts submitted by the a^ 

Defects m the junages limy 

• BLACK BORDERS 

\« .TEXT CUT OEF AT TOP, BOTTOM OR SIDES 
i. FADED TEXT . '. 

■ .:• n^LEGIBLETEXT 
' • SKEWED/SLANTED IMAGES 

• COLORED PHOTOS \ 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCAL& DOCUMENTS . 

IMAGES ARE BEST A VAH. ABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
JDinage Problem 



PATENT SPECIFICATION 

DRAWINGS ATTACHED 




Dote of Application and fMng Complete Specification: 22 June. 1965, 
No. 26354165, 

Appncation mode in United Uotes of America (No. 391920) on 25 Au^.. /96^. 
Compltle Specification Published: 27 tAarch, 1968. 
@ Crown Copyrigh: 1968, 



Index at acceptance: -B5 A(1G3B. 1G7AX. 1R20. 8); B8 D(1AU 7PY) 
Int. a:-B 29 f 3/04 

COMPLETE SPECIFICATION 

Improvements in and relating to the Formation of PUritics 

Containers 



10 



We, Monsanto Comp.\ny, a Corporation' 
organised and existing under the Laws of 
the State of Delaware, United States of 
America, of 800 North Lindbergh Boulevard, 
St. Louis, Missouri, 63166, United States 
of America, do hereby declare the invention 
for which we pray that a Patent rnay be 
granted to us, and the method by which 
it is to be performed, to be particularly 
described in and by .the follo\\ing state- 



nient : — . * 

■X'U . -^loi-M* rrp-np^anv TO 

X lie ill » wi* aC***..wo jjw*w*o-.> IV 

a new and useful method and appai^aius for 
fcmiing a plastics parison which m.ay be 
15 expanded to form a container and more 
particularly to a method and apparatus for 

A^'fr-.^A'^rxfT ^ T--;-icnrs wKiVh i< U*^ed TiTO- 

ducing receptacle; hsving enhanced beauty 
and greater strength. 

20 Plastics container manufacturers are making 
increasingly greater inroads into fields nor- 
mally occupied by ^the glass and paper in- 
dustries as more economical and more 
• efTicient techniques become available in 

25 fabricating containers from this material. 
Container nianufacrurers are, however-, con- 
stantly sniving to produce a receptacle 
which will have enhanced sales appeal. Con- 
tainers of this nature, however, generally 

30 acquire sales appeal only at -the sacrifice of 
some other desirable property or attribute, 
such as economical fabricating techniques. 
It has now been discovered that a con- 
tainer having increased strength and enhanced 

35 aesthetic appeal can be manufactured with- 
out the nccess::>^ of resortmg to more ex- 
pensive techniques and with only nominal 
modifications nf existing equipment. ^ 

It is therefore an objea of this invention 

40 to provide a method and apparatus for 
forming a receptacle or the like, possessing 
an unusual rib-like optical eficCT. 

It as a further object of tliis invention 

[Pr. 



to provide a method and apparatus for 
strengthening the w::Ils cf a container through 
the use of a scries of cirannferendally spaced 
ribs positioned along the walls of the re- 
ceptacle. . . 

It is a further object of this mvcn::on 
to provide a receptacle having enhanced 
sales appeal resulting from a visual effea 
caused by a varying wall tliickness panem 
in the receptacle. 

These and other obieas wtII become 
annarcnt from the following description 

ing drawings. . 

In describing the oyeraU invention, refer- 
ence will be "made to preferred embodi- 
ments of the apparar.is^ illustrated in the 
acccmpanvins drawings, in which: 

Figure *1 Is a sectional, elevarional show- 
ing of a preferred embodiment of an: cx- 
•trusicn apri'araras. 

Figure 2 is a secrion?J, elevational and 
schematic showing of -the extrasion outlet 
porJcn of Figure 1 and an accompanying 
blow mold. 

Figure 3 is a seaional elevational schemauc 
showing cf a preferred ^ embodiment of a 
blow mold in closed position. 

Figure 4 is a sectional elevauonai show- 
ing of the extrusion outlet ponion of a 
modified form of Figure 1. 

Figures 5(a) and 5(b) are sectional eleva- 
tional showings of the extrusion oudet por- 
tion of another modified form of Fipjre 1. 

Figures 6 to 14 are cross seaional panson 
views illustrating varying forms and^ shapes 
of parisons made in accordance with this 
inveiition. ' 

Fieure 15 is an illustration Oi one torm 
of container made in accordance with this 
invendon. . 

The extrusion apparatus illurLrated m 
Figure 3 Includes a conventional hopper 1 
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for supplyin;: l/aik plastic maicr'::! to a 
schonilicaJiy il!i:?'j-aicd convcniionnl plnsii- 
cizcr and feeding unit 2. Piajiici.;ing unit 
2 includes a mc^crial inlet 3, an rlcngaic 
5 passage 4, n pbsiir material ndvanciu^ and 
pressuring wonn screw 5, and an outlet 6 * 
Unit 2 \vo\:]a be surrounded \nth conven- 
tional hearing units, nor iilostrarcd, -to cfTcct 
the plasticising of material being advanced 
10 through passage 4 by screw 5. 

Outlet 6 terminates in an 'adjacent outlet 
7 which coinmur.icatcs with the interior of 
•the parison-fcmiing unit S. Parison-fcrming 
unit 8 includes a generally vertically ex- 
15 tending bore 9 conuTiurJcatirg with outlet 
7. Mandrel 10 is mounted v/ithin bore 9 
so as 'to dCiine an arinular cavit)'. At the 
lower end of the illustrated mandrel 10, 
there is mounted an extrusion tip 11 vvhich 
20 provides an inner surface ol a parison. de- 
. fining outlet. An extnisicn ring 12 is spaced 
from the rip 11 denning the outer sur- 
face of this exmision outlet. 

Tip member 11 has a downwardly facing 
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generally convex rjjface 11(a). Ring mem- 
ber 12 includes an upv/ardly facing generally 
concave surface 12(a), An op-zning !?• ex- 
tends from concave portion 12(a) in axial 
alignmcnv \vi± the tip. Plastic j-naterial ex- 
triidcd ijirouijh Lhe ap|,>&i'iil'Ji hiid Das^iiig 
tliiOugh the extruSion outlet denned by 
The tin 1 i anH the rins 12 will issue from 



the coitncction between tl.f* plnf.ric i^i the 
mold and ':hc csinision ouilct. The mold is 
closed about the pariion while pinching in 
the joint thereof, the exteriorly projecting 
portion of the parison. The pinched parison 
is tlicreaftcr blown by air pressure into fur- 
face conraa v/ith the mold oiviry Vwills a*- 
illiistratcd in Fig^jrc 3. This type of operariou 
is well known" in die an r.nd is subject 
to many variations in the tvpc of blowing 
technique employed, as" v/ell as in the pai- 
ticuiar series of scqucmial operations per- 
fonred upon the pjrison in blow n;o'ding 
the parison-inio a finished ariiclc. Reference 
may be made to U.S. 2,669,752, and to 
British Patent Ko. 667163, also to U.S. 
2,975,473, and U.S. 2,597,558 in this regard. 

One example of a finished receptacle is 
iUuscrated in Figure 15, and consists of a 
top wall having an upstanding tubular ncd:, 
a'bonom v/all and a side wall; the wails 
being characierrTied by a series of rib-like 
circumferentially spaced grooves extending 
from the neck . to the bottom wall. The 
exterior wails of the container will, in many 
instances, feel essentially smooth to Lhe 
touch in ponicns vr here in the parison under- 
goes substantial stxeiching during the blov/- 
ir.g operation, although the ribs axe siill 
c? early 



the ooening _13 in the form of 
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parison in the conventional manner recog- 
35 nized in the an. Extrusion ring 12 is 

by a series of circoniferciidally spaced a-\ially 
extending protrusions 14.. These protrusions, 
conversely: L^ipan circumferentially spaced 
40 axially extending grooves 16 to the parison 
along its outer periphery, as illustrated in 
Fi^^ure 2, 

Reviewing the apparatus in overall per- 
spective, if will be appreciated that at the 

45 left end of illustrated screw 5 there is pio- 
vidcd a source of plastic material. At the 
opposite ends of the apparatus, an extrusion 
outlet is defined by cooperating ring 12 
and tip 11. Plastidzcr passage 4j connea- 

50 ing passage 7 and the annular passage en- 
circlins^ mandrel 10 afford a continuously 
open feed cavitv for mahitaininf> communica- 
tion bctweeii the plastic material being fed 
and the extrusion outlet 13. 

55 The extruded, grooved parison, a cross- 
section of which is illustrated in Figure 6, 
is then introduced into a suitable mold for 
formation into a useful anicle. In the par- 
ticularly preferred embodiment illustrated in 

60 Figure 2, the parison is transferred bctM-een 
open mold members to the position illus- 
uated. Thereafter, the mold members IS'a) 
and ISrb) are closed, and a cut-off or shear- 
ing blade 17 adapted to move transversely 

65 across the outer end of the cavitv severs 
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used -10 DiOvv uiw pariiun <i.:;;'ijnsr uic iini-u 
civity. Thus even though the ribs m.ay be 
present only on The outside of a p.^.rison 
formed in the manner iliustrated in Figtire 
2. the ribs- will arretir cn the inside 
the finished ccnTr-ir-cr; c'lccp^ in the**** ar/*n*^ 
in which there is practicaDy no blow up 
of Lhe parifon, 5\ich a? the neck axen, for 
example. The aircrnating ribs, due to differ- 
ent angles of light "reflection, produce a 
visual cffea cf alternating shades of the 
primarjT color, although obviously the pari- 
son used to produce this effect is but cue 
color throufhcur. As a result of this un- 
usual optical effect, the finished receptacle 
emanates a quality of luxtuy not generally 
associated with s^^nthetic plastic containers, 
and one v/hich is achieved at a viTTually 
negligible cost increase o^'er plastic con- 
tainers presently vail able. 

Fisurc 4 illustrates a m^odificatioii of the 
embodiment illusr-ated in Figure 1 ^ v.-hercin 
both the ring member 12 and the tip mem- 
ber 10 have" circjmfercntially spaced axially 
extending grooves. As becomes rc^.dily 
apparent, grooves 19 spaced along tip 11 
will imiD2n a series of spaced ridges to the 
inner periphery' of *che parison, as illusn-ated 
in cross section in Fig'ire 7. This parison. 
when molded by a technique rach as that 
shcuTi in Figures 2 and ?. vv-iil form a re- 
ceptacle having a rib-like ccr..nguratic-n ex- 
tending along lhe Icn^ith cf luC container 
fiom tiie neck portion, along the side walis 
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.0 th. bonon. ox :hc container ^.oo± -^-^^^^4^^^ S'r 

These ribs enable the receptacle to be blovvn b.lmcs ^J^^'^^^^ ,hc contJncr 

at a reduced woghr ^^^^^^ j,^^; ^jbs extending only 

Figures 5(a) and 5(b) Ulusrratc sua an j y . j container or a 

odier modification m the techniques hcx^^^^ Sysv iody mTbc produced having a 

K?t ^iSefrf^r^Spa^r^ ^^^^J^:^ kT'^Jr-^^ 

?S to the outer waU of the parison 20. Figures S-12 illustrate additional modi- 

Tio 11, on the other hand, imparts a scries fications which will _ inipan other optica 

of circuinferentially spaced, axiaUy extended effects to the physial container as \vcu 

grooves 21 to the inner wall of vhe panson ^s providing stn'.ctural V 

^ Referring now to Figure 5(b). it can along the receptacc Ob^.ously 

be seen that by advancing the mandrel in .^he ring and tip mcinbers wiU be variea 

an, ax^ally dou-nward direaion relative to ^.-ith respca to the depth of ?[°^]<^ J^Jt 

the orifice of the ring member, tip mem- ^hc shape and posmon of the 

Ti will no long^ impart grooves to periphery of ^^^'^^^"^ZJ^^ S- 
5,e inner wall of the parison. as illustrated ccrrespond to the desired jJ^P^ 
at 22. Thus, through the use of a ring and parison as -it emerges from the extrus.on 
tip arrangement such as that illustrated in outlet. 
Figures 5(a) and 5(b), a paxison may be pi„ufes 8 and 9 illustrate embonimsnp 
extruded having axiaUy spaced ribbed por- ^^.j^^'jj, j.jb ponions extend only par-Jy 
tions at seleaed intervals along the inner ^^^^^ paxison. Figure 10 lUustrate 
25 wall of the parison. _ u , sn embodiment wherein the grooves are ot 
When the tip 11 is positioned so that gj ^j^^ abound the pcripherj- of the 
outermost op porrion 19, which is of a ,,,hiie Figure 11 illustrates a pan- 
generally grooved cross scoional configura- ^ ^ midges are unequally 

30 
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the an. 

35 t^'^n'W then be lowered so a^^^^^ '"onc TPthe'' principle . attributes of this 100 

tK* intermfrdiate nonion 24 which has a wnc "-^ t' ^lArrs. '^^ -he wcvious v 

;;;;ooth surface -to -coop-^ate ^ the onfice ^^^^^^^^^ .prd 

defining ring portion 23. NVith ^JS np ^^^^^j^j^ce with this invennoa 

positioning, there would oe «tnad=d a ^^^fl^ ^ ^^^^^^^ optical effect " caused . by , 

40 Jaxison portion having a cross secucnal con- J^^^^aU^ 105 

figuration as sho^ii generally in Figure 14^ -Wr--^^ b "he «nal article. Depending upon 

Should it be desired to extruae a parison ;"^/^^^Jf "^J^ ^jT. receptacle 

having an enlarged inside diameter, the tip ^^V^ P=^™X tii. mold the ribs tend to 

member 11 may be further lowered to cause fonned Aithm ^. ^ ^^^r, 

45 the inner tip portion 25 to cooperate w,± f^^^ J^^ % HZZint the wide^r por- 110 

the orifice defining ring poruon 23. The Surct.n.a .o a ^jj^ j ^jnce the 

enlarged size of this portion of the tip m ons or ^^J^^'^'^f^^'^i dTfT'e^ent angles 

relation, to the intermediate tip portion 24 J '^„;f ^g^n? of the receptacle, a 

would cause an increase in the panson :n- at • ^"^^^"^^^^ tends to pn>-- . 

50 .ide diameter. TWs manner of varying the 5;;^^^<^^^^3 .^^^^oio^sladi^^^ 115 
inside diameter of a panson. « ^vell a ^"^f^^^f^^X ^^.p]. mechanism for 
means for imparting reaprocal axial monon ,Xrm?^Sse rectotacles is of consider- 
to the mandrel is more fully described m Pi?^"'^"!,^!.^!. ^ ^ration mav be 
British Paten: No. 1,068,337, and tiie ^Jle mporonce Its o^^^ 
55 various means described therein for impart- . J^^^^^ ^^^^^^^^ 120 
ing reciprocal axial motion to a mimdrel cf ^^^f^^-en^oiT ti^ 
3x1 inco?por:ued herein, by reference. Obvi- •^^^""g 'J^J^^^^^ one having tiie 
ously, .this invention is not limited to any and/or °a paxtic^arly 
particulax- method of varying the geometry desired ^^'±J!^^f^i^,Mi: vo this in- 
60 of the extrusion outlet to impart an alternate sigm^cant advantage am^^^ j25 

sequence of grooves and smooth areas to L™V' */%o„,^^^^^^ molding 

the internal waUs of the parison. made ji the "See the^e receptacles. 

The above described manner of sel-ect- ^q^F'^.^^J,/^ P^^l^^nses i^^^^^^^^ pro- 

ivcly vai>nng the inner wall geometry of Accordir.?ly, tne expen^ m^o^ ea p 
65 a parison to provide alternate grooves and v.dmg new mold: to produce botues 
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ccptaclcs having a new and unusual finish 
arc obvinicrd. 

The value of ihc ndditional sncn^rh in 
■the walls of the coniaincr by the plncc- 

5 mcnt of vcnical ribs positioned at set inter- 
vals npparcnr, as I:* the advantage of 
producing a bottle at a r:d'jccd weight. 

Obviously many variaticr.s in the mc-hod 
and apparatus disclosed will bcccnie a pp n re i it 

10 TO one skilled in tlic ?jrt. For exr^nplc, it 
is possible to varv* the iiite/nal and ex- 
•ccinal shape of the parison to produce, for 
ciiainple, an oval shaped parison rather than 
one of generally circular configuration. In 

15 addition, many other blow molding tech- 
niques' may be employed In. extruding a 
paiison into the shape of a. container, such 
as those illustrated in U.S.A. Patents Nos 
3,272,896 and 3,303,249. 

20 \vhile the mcthcas and .apparatus dis- 
closed in the invention have been described 
with reference to cic/errcd embodiments, 
additional modifications will readily occur 
to Those skilled in the extruding art?. For 

25 example, a plarucizing structure other than 
the structure schemaricahy illuctraied may be 
employed. Additionally, depending upon the 
panicular parison shape -desired, the cxtru- 

39 v.'ili irr'**^rr a rib -like effect to the parison. 
For exanipic, .i^icoves ui^y be imparted to 
•the parison by pins or other projections ex- 
tending from the ring or tip. 

In addition; relative changes in Uje posi- 
^5 tion of th? tip rmd ^i^^f^ r'^-'^y He accrin'^nlished 
hy movement of I'np. ring rn.r}ier than, the 
tip, if desired. It is also possible to pro- 
duce alternate grooved and smooth secricns 
on the outer wail of the parison, as well as 

40 the inner Vv7.11 of the parison. 

Otlier m.odif.cations will readily occur to 
practitioners which would be vs-cU yothin 
the scope of the invention as defined in the 
. appended claims. 

45 WEkT WE CLAIM IS : — 

1. A method of exiruding a parison ex- 
hibiiing a rib-like effect, said method com- 
prising : 

applying pressure to a mass of plastic 
50 material to cuse its flow through a cavity 
and an extrusion oudet communicating 
with said cavity: said extrusion outlet 
including an orifice defining member, . and 
a tip member and causing said plastic 
55 material to emerge from said extrusion 
outlet as a tubular form.ation having cir- 
oimfea-entially spaced axially extending 
grooves. 

2. A method according to claim 1 wherein 
00 said circumfcrenii.'illy spaced, .-.xialiy extend- 
ing grooves are posidcned alcna the outer 
periphery of said tubular formation. 

3. A method according to claim 1 wherein 
said drcumfcTcniially spaced, axially ex- 



tending grooves arc positioned along the 
imier periphery of said rubuiar formaiioii. 

4. A method according to claim 1 where- 
in said circumferentiaily spaced, axially ex- 
tending grooves extend only along selected 
portions of said tubular form.ition. 

5. A method according to clajnri 1, in- 
cluding the steps of inu-oducing said tubclar 
formation into a mold and molding said 
tubular formation into a resilient article. 

6. A method according to claim 1 vrhcre- 
in said tubular formation is thereafter 
molded in the shape of a. receptacle by the 
steps of closing a miOld about said tuoular 
formation while pinchJng in the joint there- 
of the exteriorly pio;ccting ponion of said 
tubular formation, and blowing the pinched 
rubuiar fomiarion into the shape of a cavity 
within said mold. 

7. An apparatus for carrying out 'the 
method claimed in any of the preceding 
claims and for forming a tubular forma- . 
tion of plastic material having circumferen- 
tially spaced axially extending grooves, said 
apparatus comprising: 

a source of plastic material: an extrusion 
outlet • including an orifice defining mein- 
ber containing m.cans for imparting cir- 
cumierendally spaced, axially ^ extending 
oTAnvAc to said nlasric material, and a 

° ' * t, ... ^U-i — . — ./s- 

tip ilicjiiUwi , a *-ii»it.) s.^^.^ 

passage means connecting said source and 
said outlet; and m-cans for causing said 
plastic material to flow thxTOUgh said cavity 
and through sa.id extruMon outlet, thereby 
forming a parison. 

8. An" apparatus as recited in claim 7 
wherein said dp -nicmber contains means for 
imparting drcumferendally spaced, axially 

■ extending grooves to the irmer p<*riphery of 
said plastic material. 

9. An apparatus as recited in chim 7 
wherein said means for imparting cirojjn- 
ferentially spaced, axi^illy extendliig grooves 
to said plastic material includes a series of 
spaced protrusions positioned within said 
orifice defining member. 

10. An apparatus as redted in claim 7, 
including severing mean.s adapted to move 
transversely across the omer end of said 
cavit}' to sever an extruding tubular forma- 
tion. 

11. An appararjs for extruding pbsncs 
material to form a tubular parison, in accord- 
ance with the method claimed in any of 
claims 1 to 6 said app^vatus corhpris-ng: 

outlet m^ns defirJng an opening con- 
taining circjnifercntially spaced, axially 
extending grooves therein; and means for 
extruding plastic matenal in the form oi 
a rjbuiar parison through ^ said outlet. 

12. Aji apparatus according to claim 11 
wherein said drciLmfcrenti ally spaced axially 
extending grooves are of var\*ing depth and 
width. 
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13. An apparatus for carrying out the 
method claimed in any cf claims 1 to 6 and 
for forming a tubular formation of plasocs 
material having circumfcrcnrially spaced 
5 axiially extending grooves, said apparatus 
comprising: 
a source of plastic material; an extrusion 
outlet including a tip m.cmber containing 
means for imparting circmnferr.nrially 
10 spaccdf axiaily extending grooves to said 
plastic material and an orifice defimng 
me:nber; a cavity including an open 
passage means connecting said soutcc and 
said outlet; and means for causing said 
15 plastic material to flow through s?id cavity 
and =through said extrusion outlet, thereby 
forming a parison. 

14. An apparatus as recited in claim 13 
wherein said tip member is mounted for 

20 reciprocating axial movement reia-tive to the 
orifice defining member; said rip member 
including a portion for imparting a smooth 
surface to said plasric material. ^ 

15. An apparams as recited in claim. '13 
25 wherein 5aid means for imparting circum- 

fercnrially spaced, axiaily extending grooves 
to said plastic material includes a series of 



claims 1 lo 6 nnd formed of a flexibly re- 
silient synthetic plasuc material and com- 
prising a top wall having an opening de- 
fined by upstanding tubular neck, a bouoni 
wall and a side wail, said container being 
characccrized by a series of rib-like arcum- 
ferentially spaced grooves. 

18 A receptacle, as recited m claim 17 
wherein said grooves extend from said up- 
standing tubular neck to said bottom ^yaU. 

19 A container, as recited m claim 16 
wherein said spaced rib-like grooves are of 
varying depth. , 

20. A container as reated in claim 10 
wherein said spaced rib-likc grooves are of 

varying width. . . ^ . i • i/: 

21. A container as recited -in claim io 
wherein said grooves are unequally spaced. 

2'' A method of extruding a parison ex- 
hibiting a rib-like cliccz substantially as 
hereinbefore described v/ith refererice to the 
accompanying drawings. 

23. A container when made in accordance 
the method clauned in any of claims 
-1—6 substantially as hereinbefore described 
with reference to the accompanying drawings. 
"24. An- apparatus for carrying out the 
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to said plastic material inciuacs a :»cric:> ^-i. .-r-.^-*. " , ^i -l,^ 1 oiS. 

spaced ^otrusions positioned along said tip -^S^f^-^-^,^^ 
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memoer. 

16. A container when made in accordance 
with the method claimed in any of claims 
1 ito 6 and formed of a flexibly resilient 
plasric material, said container being charac- 
terized by a series of spaced, rib-like grooves. 

ii. n *w%-»-;>^k«ww. .... **■'' * 

ance vrith the metho-d claimed in any of 



stantiallv as hereinbefore described \virh 65 
reference to the jccomnanyin? drawings. 

WITHERS & SPOONER, 
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